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Sixteenth Annual Conference of State Utility 


SIXTEENTH ANNUAL CONFER- 
ENCE OF STATE UTILITY COM- 
MISSION ENGINEERS 


The Sixteenth Annual Conference of 
State Utility Commission Engineers was 
held at the Bureau on May 17 to 19, 
inclusive. Thirty-nine commission en- 
gineers from 25 States and the District 
of Columbia were in attendance rep- 
resenting the States of Arkansas, Cali- 
fornia, Connecticut, Florida, Georgia, 
Idaho, Indiana, Iowa, Kansas, Maine, 
Maryland, Massachusetts, Michigan, 
Missouri, New Hampshire, North Caro- 
line, North Dakota, Ohio, Oklahoma, 
Pennsylvania, South Carolina, Utah, 
Vermont, West Virginia, Wisconsin, and 
the District of Columbia. 

This sixteenth conference had the 
largest attendance of commission engi- 
neers and the most widely distributed 
representation of the series of confer- 
ences so far held. 

The papers presented were as fol- 
lows: Rural Electrification Through 
REA Construction Projects, J. BE. Flan- 
ders, Arkansas; Benefits to Rural Resi- 
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Silver project to be continued. 

Analysis of dental gold alloys. 

Thermal expansion of heat-resisting alloys. 

Effect of copper and iron on leather. 

Physical constants of rubber. 

Suitability of various plastics 
aireraft dopes. 

New and revised publications issued during 
May 1938. 

Mimeographed material : 

Letter Circulars. 

Recent Bureau articles 

side publications. 


for use in 


appearing in out- 


dents of the State Through Uniform 
Extension Arrangements in Rate Sched- 
ules, E. H. Merrill, Utah; The Prepara- 
tion and Use of Continuing Property 
Records, W. N. Cogswell, New Hamp- 
shire; Determination of Depreciation 
Rates for Accounting, C. B. Hayden, 
presented by R. E. Purucker, Wiscon- 
sin; Determination of Accrued Depre- 
ciation, J. H. Matthews, Illinois, pre- 
sented by John C. Damon, Securities 
and Exchange Commission; Obtaining 
Rate Reductions and Adjustments by 
Informal Conferences, E. F. McNaugh- 
ton, California; How Objective Rates 
Benefit Customers, E. Irvine Rudd, Con- 
necticut ; Duties and Activities of Engi- 
neering Departments of Commissions, 
S. B. Nelson, Missouri; Outline of Com- 
mission Laboratory Tests, G. D. Bene- 
dum, Pennsylvania; Effect on Accident 
Occurrence by Substitution of Busses 
for Trolley Cars, J. P. Wadhams, Con- 
necticut; Odorization of Natural Gas, 
E. R. Weaver, National Bureau of 
Standards; The Washington Plan and 
Why It Works, F. A. Sager, District of 
Columbia; and Proposed Changes in 
National Electrical Safety Code, M. G. 
Lloyd, National Bureau of Standards. 
Written discussions on a number of 
these papers were presented. 
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It is regretted that copies of all of 
the papers presented are not available 
for distribution to commission engi- 
neers not present at the conference. 
Such copies as may be available must 
be obtained upon application to the 
authors of the papers. No copies of 
the papers are available for distribu- 
tion by the secretary. 

The conference was arranged by an 

executive committee of which E. H. 
Morris, chief engineer, West Virginia, 
was the chairman. 
“The executive committee for the sev- 
enteenth conference is J. H. Wiley, 
chief engineer, North Dakota, chair- 
man; J. E. Flanders, chief engineer, Ark- 
ansas, vice chairman; W. N. Cogswell, 
New Hampshire; N. K. Davis, Georgia ; 
and BK. H. Merrill, Utah. 

The secretary of the conference is J. 
Franklin Meyer, National Bureau of 
Standards, Washington, D. C. 


MEETING OF AMERICAN PHYSI- 
CAL SOCIETY 


The Washington meeting of the 
American Physical Society was held 
at the Bureau and the National Acad- 
emy of Sciences on April 28-30. The 
total number of papers presented was 
184, of which 20 were by members of 
the Bureau’s staff, as follows: The 
Measurement of Supervoltage Radi- 
ation with the Standard Ionization 
Chamber, Lauriston S. Taylor and 
George Singer; Refractive Index and 
Dispersion of Distilled Water for Vis- 
ible Radiation at Temperatures 0 to 
60° C., Leroy W. Tilton and John K. 
Taylor; Oscillograph Data on the Elec- 
trode Capacitance of Conductivity 
Cells, S. F. Acree; The Resistivity and 
Power Input in a Columnar Discharge 
Under Conditions of Nearly Complete 
Ionization, Fred L. Mohler; The Phase 
Shifts in Controlled Multivibrators 
from 209,000 to 1 Cycle per Second, 
W. D. George; The Supercooling and 
Freezing of Water, N. Ernest Dorsey ; 
Effect of Carbon on the Critical Cool- 
ing Rate of Iron-Carbon Alloys, Thomas 
G. Digges; Thermal Expansion and 
Effects of Heat Treatments on the 
Growth, Density, and Structure of 
Some Heat-Resisting Alloys, Peter 
Hidnert; The Application of Thermal 
Diffusion to the Study of Turbulent 
Air Flow, H. K. Skramstad and G. B. 
Schubauer; Precise Control and Meas- 
urement of the Speed of a Rotating 
Shaft Having a Mechanical Load of 
200 Watts, Frank Wenner and Irvin L. 
Cooter; The Nature of Energy Losses 
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in Air Capacitors, A. V. Astin; tnfra- 
red Arc Spectrum. of Germanium, C. C. 
Kiess; An Alternating-Current Method 
for Measuring Effective Mutual Induct- 
ance, H. L. Curtis, A. V. Astin, and ©. 
Matilda Sparks; The Mutual Induct- 
ance Between Two Coaxial Helical 
Wires, Chester Snow; Some Notes on 
the Effect of the Solubility of Glass on 
the Behavior of Glass Electrodes, Don- 
ald Hubbard; The Second Spectrum of 
Xenon, C. J. Humphreys; Vibration of 
Rotating Propeller Blades, Walter 
Ramberg and Sam Levy; Relation of 
Camera Error to Photogrammetric 
Mapping, Irvine C. Gardner; Heat Ef- 
fects of Tridymite Inversions, A. Q. 
Tool; and The Heat of Combustion of 
Tetramethylmethane, John W. Knowl- 
ton and Frederick D. Rossini. 

A special tour of the laboratories 
was arranged for the ladies and guests, 
on the morning of April 29. That 
evening the members and their friends 
attended a dinner at the Raleigh Hotel 
The after-dinner speaker was Prof. 
F. K. Richtmyer of Cornell University, 
who described the 1937 eclipse expedi- 
tion to Canton Island in the South 
Pacific illustrating his talk with lan- 
tern slides and motion pictures. 

Through the kindness of the General 
Electric Co., a short film of Sir Ernest 
Rutherford was shown at the beginning 
of the afternoon session on April 28. 

Dr. M. Goldhaber of the Cavendish 
Laboratory, on invitation, presented a 
paper entitled “Experiments on Nu- 
clear Isomerism,’ and Prof. R. W. 
Wood of Johns Hopkins University 
demonstrated his latest diffraction 
grating at the close of the afternoon 
session on April 29. 


MEETING OF ACOUSTICAL SOCI- 
ETY OF AMERICA 


The nineteenth meeting of the Acous- 
tical Society of America was held at 
he Bureau on May 2 and 3, 1938. 
['wenty-six papers were presented, in- 
‘luding two by members of the Bu- 
‘eau’s staff, as follows: Standard Re- 
quirements for Auditoriums, by 
Wilbert F. Snyder; and Field Cali- 
bration of Microphones, by G. S. Cook. 

On the afternoon of May 2, the mem- 
yers and guests participated in a spe- 
jally conducted tour through the 
Federal Bureau of Investigation. This 
was followed by a short talk by the 
issistant director, H. H. Clegg. The 
innual dinner was held on the even- 
ing of the same day at the Wardman 
Park Hotel. 
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ELECTRIC HYGROMETER AND 
ITS APPLICATION TO RADIO 
METEOROGRAPHY 


RP1102 by Francis W. Dunmore, in 
the June Journal of Research, describes 
a new type of humidity-indicating unit 
for use on radio meteorographs, which 
operates electrically without appreci- 
able lag. It is a special type of elec- 
trical resistor made up of the rough- 
ened glass surface between two sepa- 
rate coils of bare wire space-wound on 
a very thin-walled glass tube. The 
glass surface may be coated with a 
dilute solution of lithium chloride 
which aids the glass surface in absorb- 
ing moisture. Experiments at various 
humidities in the temperature range 
+30° and —20° © show that a tem- 
perature correction must be made. 
Since it is customary to measure tem- 
perature when making humidity meas- 
urements, this is easily taken care of. 

Two glass hygrometer units with dif- 
ferent percentages of lithium-chloride 
eoating may be alternately connected 
to the transmitting instrument by a 
fan or motor-operated switch. Bach 
unit may be made to function over a 
different temperature range, while cov- 
ering the full humidity scale on the 
graphical recorder connected to the re- 
ceiver on the ground. In addition to 
the two humidity units, a temperature 
unit and photoelectric cell may be con- 
nected into the circuit, thus giving au- 
dio notes that give temperature and 
light brightness (cloud height and 
thickness). 

Flight tests well into the strato- 
sphere, using the new dual-coil electri- 
cal hygrometer in conjunction with the 
hair hygrometer, showed that the new 
unit responds almost immediately to 
changes in humidity, even at high alti- 
tudes. The hair unit registered humid- 
ity changes some 2 minutes later than 
the dual-coil units. An ascent rate of 
1,100 ft/min was used which caused 
the hair unit to indicate a humidity 
change some 2,200 feet above the point 
where the real change took place. 


SUPERCOOLING AND FREEZING 
3 OF WATER 

Recent experiments by N. Ernest 
Dorsey, described in RP1105, which is 
published in the June number of the 
Journal of Research, show that many 
previous ideas concerning supercooled 
water are erroneous. Supercooled 
water is quite stable. In conducting 
experiments, it is not necessary to use 
only a small volume, or to keep the 


supercooled water quiescent. It may be 
disturbed greatly without freezing, al- 
though it may be made to freeze by 
disturbances of certain types. Further- 
more, the temperature of the water is a 
matter of prime, not secondary, im- 
portance. A given specimen of water 
will freeze spontaneously at one, and 
only one, definite temperature. That 
marks the limit beyond which it cannot 
be supercooled. On the other hand, 
the time that the temperature of the 
water bas been below the melting point 
has no effect upon the freezing. Such 
is the normal behavior, but abnormali- 
ties of various kinds, some very 
marked, exist. These point to changes 
taking place spontaneously in the spec- 
imen. These changes presumably have 
to do primarily with invisible motes 
suspended in the water, rather than 
with the water itself. 

It has long been known that the 
supercooling of water may be facili- 
tated by a preliminary heating; and 
it seems to he commonly believed that 
the effect of the heating is transient. 
But in the present work it has been 
found that the effect is essentially per- 
manent, that it will persist at room 
temperature for more than 6 months; 
and it has been found that the temper- 
ature at which the water freezes spon- 
taneously may be changed by allowing 
the water to stand undisturbed, i. e., 
to settle. Then water from the upper 
layers will freeze at a lower, and that 
from the lower ones at a higher, tem- 
perature than did the water before 
settling. 

All these various effects and abnor- 
malities may be accounted for by as- 
suming that the water contains motes 
floating in it, and that the temperature 
at which a given specimen of water 
freezes spontaneously is determined, 
within limits, by the size of the largest 
mote that it contains; the smaller the 
mote, the lower the temperature at 
which the water freezes. Heating pro- 
motes the dissolving of the motes; 
settling allows the larger ones to fall 
to the lower layers. Whether this is 
the actual explanation, and how water 
without motes behaves, remain for 
future work to decide. It seems un- 
likely that anyone has yet studied the 
freezing of a specimen of water en- 
tirely devoid of motes. 

In this work, over 50 different speci- 
mens of water, from various sources, 
both natural and artificial, have been 
studied. In each case 8 cm®* of the 
water was sealed in a 2-cm cylindrical 
glass bulb of twice that volume. No 
specimen froze spontaneously at a 
temperature higher than —8° C, and 
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one froze repeatedly near —21°C. The 
others were distributed throughout that 
range. 


HEATS OF HYDRATION AND) 


TRANSMISSION OF CALCIUM 
SULFATE 


Despite the fact that calcium sulfate 
has been the subject of a large number 
of investigations, considerable confu- 
sion exists as to the number of forms 
and their energy relations. Caleium 
sulfate and its hydrates have been re- 
ported as existing in at least seven 
forms: Gypsum, CaS0O..2H2O; hemihy- 
drate, CaS0O..1/2H:0; and five anhy- 
drous modifications—soluble anhydrite, 
dehydrated hemihydrate, betanhydrite 
{formed between 800° and 500° C.), 
Zamma-anhydrite (formed above 500° 
©.) and the natural anhydrite. Of 
these, only the first and last are gen- 
erally accepte:l as definite compounds. 
Considerable difference of opinion ex- 
ists as to whether or not hemihydrate 
is a definite compound. 

The values of the heat of hydration 
of anhydrous calcium sulfate reported 
in the literature vary from —114 to 
—6,570 cal/mole, and are seattered 
rather widely between —3,220 and 
—6,570 cal/mole. The energy rela- 
tions of the various forms were the sub- 
ject of a recent investigation by Edwin 
S. Newman and Lansing S. Wells, re- 
ported in the Journal of Research for 
June (RP1107). Values of the heat of 
solution in 2.09 molal HCl at 20° C. of 
gypsum, hemihydrate, natural anhy- 
drite, and anhydrous CaSO, prepared 
at various temperatures were deter- 
mined and used to calculate the energy 
relations of the different forms. 

Microscopic and X-ray examinations, 
together with calorimetric data, were 
used in an effort to clarify the existing 
confusion. It was found that the heat 
of solution of anhydrous CaS0O,, pre- 
pared by heating gypsum at tempera- 
tures below 900° C, varied not only 
with the temperature but also with the 
time of heating. This variation is 
caused in part by the transformation of 
Soluble anhydrite to the stable high- 
temperature modification which is iden- 
tical with natural anhydrite. X-ray 
patterns indicate that this transforma- 
tion is complete, although the heat of 
solution of the same sample indicates 
that it is only partly so. This discrep- 
ancy may possibly be due to the influ- 
ence of surface on the heat of solu- 
tion. Since soluble anhydrite is an 
unstable intermediate product formed 
during the dehydration and transfor- 


mation of gypsum to natural anhydrite 
by heating, the amount of it in any 
sample will vary with the history of 
that sample. It is believed, therefore, 
that the numerous anhydrous forms 
reported represent mixtures of soluble 
and natural anhydrite and that only 
these two anhydrous modifications actu- 
ally exist. 

The heats evolved in the hydration 
to gypsum of hemihydrate and of an- 
hydrite prepared at 1,000° C, calcu- 
lated from the heats of solution, are, 
at 25° C, 4,100+380 cal/mole and 
3,990+20 cal/mole, respectively. The 
heat evolved in the hydration of solu- 
ble anhydrite, calculated from the 
highest values of the heat of solution 
obtained, is 6,990 cal/mole. Since there 
was no assurance that the samples 
were pure soluble anhydrite this figure 
may be smaller than the actual value. 
The heat evoived in the transition of 
soluble anhydrite tv natural anhydrite 
is not less than 3,000 cal/mole. 


GAS CALORIMETER TABLES 


The heating value of fuel gases 
which are bought and sold is of as 
much importance as the volume of the 
gas paid for. Everyone who makes 
measurements of heating value needs 
certain data which must be used in 
the computation and “correction” of the 
results. For many years this need has 
been supplied by a Circular C65, origi- 
nally issued by the Bureau in 1917, 
and generally used by those making 
ealorimetrie tests. The circular has 
just been revised to make it conven- 
iently applicable to a wider range of 
gases and conditions of testing. A 
four-place table of correction factors 
for gas volumes for the temperature 
range 32° to 110° F., and the pressure 
range 24 to 31 inches, may be more use- 
ful to others than the operators of calo- 
rimeters. The new publication, desig- 
nated as Cireular C417, is obtainable 
from the Superintendent of Documents, 
Government Printing Office, Washing- 
ton, D. C., at 10 cents a copy. 


MUTAROTATION OF LEVULOSE 


The changes in optical rotation, mo- 
lecular volume, molecular refraction, 
and energy content which occur after 
dissolving levulose and a-d-galactose 
in water clearly show that the muta- 
rotation of levulose is caused by the 
same kind of reaction as causes the 
rapid mutarotation of a-d-gulactose. 
The similarity of the two reactions 
and their resemblance to the rapid 
mutarotation reactions of other sugars 
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is confirmed by the following obser- 
vations: (1) Alterations in tempera- 
ture cause large changes in the equi- 
librium proportions of the labile sub- 
stances responsible for both the muta- 
rotation of levulose and for the rapid 
mutarotation reactions; (2) the heat 
of activation for the reaction repre- 
senting the mutatrotation of levulose 
is comparable to the heat of activation 
for the rapid mutarotation reactions; 
and (3) the constant for the mutaro- 
tations of levulose and the rapid mnu- 
tarotation reactions are both extremely 
sensitive to the catalytic action of 
acids and bases and vary with pH in 
like manner. 

In the Journal of Research for June 
(RP1104), Horace S. Isbell and William 
W. Pigman show that the changes 
which occur during the thermal nmta- 
rotation of levulose, lactulose, and tura- 
nose are alike for the three sugars and 
correspond to the changes found in the 
equilibrium proportions of the labile 
constituent of galactose under like con- 
ditions. The application of “thermal 
mutarotations” for investigating the 
mutarotation reactions of sugars which 
are available only as sirups is illus- 
trated by a study of the thermal muta- 
rotation of 2,3,6-trimethyl-fructose. 

Velocity constants determined in buf- 
fered solutions covering the range be- 
tween pH 1 to 7 are reported for the 
mutarotations of glucose, galactose, and 
levulose. For the rapid reactions, the 
catalytic effects of hydrogen and hy- 
droxyl ions are much greater than those 
found for the normal alpha-beta pyra- 
nose interconversion. The high sensi- 
tivity of the rapid mutarotation reac- 
tions to variations in acidity accounts 
for some of the discrepancies in the 
mutarotation constants obtained by us- 
ing distilled water containing variable 
quantities of carbon dioxide. Hence, 
for accurate measurements the acidity 
must be controlled. The mutarotation 
constants found for a-d-galactose and 
8-d-galactose in buffered solutions were 
the same within the experimental error. 

Attention is directed to the observa- 
tion of Hudson that the mutarotation 
of the fructose liberated from sucrose 
by invertase occurs at the same rate as 
the mutarotation of levulose, but in the 
opposite direction. Since the fructose 
constituent of sucrose is a furanose, 
and levulose is a pyranose, the mutaro- 
tation of fructose set free by invertase 
must be caused by the conversion of 
part of the freshly liberated fructo- 
furanose to levulose. The mutarota- 
tion of levulose, which is the reverse, 
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the fructofuranose. This conclusion 
leads to the following deductions: (1) 
That the mutarotation of lactulose is 
caused by a furanose-pyranose change 
and that erystalline lactulose is a fura- 
nose; (2) that the mutarotation of 
Hibbert’s 1,3,4-trimethyl-fructofuranose 
results from a_ furanose-pyranose 
change and that the sugar is properly 
classified as a furanose; and (3) that 
the mutarotation of turanose results 
from a pyranose-furanose change and 
therefore the gluecosido group is not 
united with the fifth or sixth carbon 
but in all probability it is united with 
the third earbon; and (4) that the 
rapid resetions characteristic of the 
complex mutarotations of galactose and 
other sugars are pyranose-furanose in- 
terconversions and the complex mutaro- 
tations arise from the establishment of 
an equilibrium between the furanoses 
and the normal a- and §-pyranoses. 








REPRODUCIBILITY OF THE SIL- 
VER-SILVER CHLORIDE ELEC- 
TRODE 


In the Journal of Research for June 
(RP1108), Edgar Reynolds Smith and 
John Keenan Taylor describe their re- 
‘ent studies of the reproducibility of 
the electrolytic, thermal-electrolytic, 
and thermal types of silver-silver chlo- 
ride electrode in 0.05 N solution of 
potassium chloride. The presence or 
absence of light, and of air dissolved 
in the solution, have no significant ef- 
fect on their potentials. A marked 
aging effect was noted, the origin of 
which was traced to concentration- 
polarization occuring during the prepa- 
ration of these electrodes. Because of 
this aging effect, the attainment of con- 
centration equilibrium between freshly 
prepared electrodes and solution is slow 
and may require from 1 to 20 days, 
depending upon porosity of the elec- 
trodes and stirring of the solution. For 
the same reason, freshly prepared 
electrodes behave as cathodes towards 
aged electrodes, the initial difference 
in potential often exceeding a millivolt. 
When sufficient time is allowed for the 
establishment of concentration equilib- 
rium, these types of silver-silver chlo- 
ride electrode assume the same poten- 
tial, within about 0.02 mv. 


SILVER PROJECT TO BE CON- 
TINUED 


The American Silver Producers have 
decided to extend their research proj- 
ect to cover the period from June 1, 
1928, to May 31, 1939, 3ased on the 
of the past year’s work the 
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project program has been modified so 
as to place the emphasis on the more 
promising developments. Applicability 
of silver for sliding electrical contacts, 
high-duty bearings, fungicides, special 
alloys, and clad metals are to be 
studied more intensively. 

Under the new arrangement all of the 
original sponsors and several addi- 
tional silver producing companies are 
supporting the Project. Another re- 
search associate, S. V. Wilson, formerly 
with the Western Electric Co., has been 
added to the staff engaged on the sil- 
ver research at the Bureau. 


ANALYSIS OF DENTAL GOLD 
ALLOYS 


Approximately 41,000 troy ounces of 
platinum metals, chiefly palladium and 
platinum, valued at approximately 
$1,243,000, are sold yearly to the dental 
industry by refiners in the United 
States. The quantity of gold, the chief 
constituent of these alloys, is far 
greater, but no figures are available 
for it. Silver, to the extent of 2 per- 
cent of all that is used industrially, 
likewise, is an essential constituent of 
dental gold alloys. 

Raleigh Gilchrist of the Bureau’s 
Chemistry Division has recently de- 
veloped a new method for determining 
the composition of dental gold alloys 
which can also be applied, with slight 
modification, to the analysis of crude 
platiniferous materials and to the re- 
fining of metallic waste such as dental 
and jewelry scrap. The chief feature 
of the method is the collective separa- 
tion of base or nonprecious metals from 
gold and the platinum metals. Gold 
is precipitated by the reducing action 
of sodium nitrite, and a new technic 
for removing tin, prior to the precipi- 
tation of gold and to the subsequent 
collective precipitation of other base 
metals is included. The platinum met- 
als are converted to complex nitrite 
compounds which do not precipitate. 

Used as an analytical procedure for 
dental gold alloys, the method pro- 
vides for the separation and gravi- 
metric determination of silver, iridium, 
tin, gold, palladium, rhodium, platinum, 
indium, copper, zine, and nickel. Since 
cobalt, manganese, chromium, and iron 
are quantitatively precipitated under 
the conditions which are specified for 
the collective precipitation of indium, 
copper, zinc, and nickel, the method 
ean be applied to the analysis of other 
types of precious metal materials such, 
for instance, as native grain platinum. 

Used as a_ refining process, the 


method effects a rapid and clean sepa- 
ration of gold in a form which is easily 
handled. It greatly simplifies the re- 
covery of the valuable platinum metals. 

The complete detals of the methed 
are given in RP1108 in the Journal of 
Research for June. 


THERMAL EXPANSION OF HEAT- 
RESISTING ALLOYS 


RP1106 by Peter Hidnert, in the 
June Journal of Research, gives re 
sults of an investigation of linear 
thermal expansion and effects of heat 
treatments on the growth, density, and 
structure of an iron-chromium-alumi- 
num alloy and three iron-chromium- 
aluminum-cobalt alloys. Coefficients of 
linear expansion for various tempera- 
ture ranges between 20 and 1,000° C, 
were obtained. No polymorphic transi- 
tion was observed in these alloys be- 
tween 20 and 1,000° C. They exhibited 
growth (0.82 to 2.81 percent) after 
various heat treatments at tempera- 
tures up to 1,400° C. Additional heat 
treatments would probably cause addi- 
tional growth. The densities of the 
mechanically worked iron-chromium- 
aluminum alloy and _ iron-chromium- 
aluminum cobalt alloys increased 1.12 
to 2.50 percent as a result of various 
heat treatments up to 1,400° C. Tre- 
mendous grain growth occurred in the 
alloys as a result of various heat treat- 
ments at elevated temperatures. 


EFFECT OF COPPER AND IRON ON 
LEATHER 


The deterioration of leather is ac- 
celerated by the presence of copper or 
iron. Most vegetable-tanned leathers 
contain small amounts of these metals 
as impurities, the sources of which are 
the tanning materials, which become 
contaminated while in contact with the 
grinders and evaporators used in their 
preparation. The acidic character of 
leather causes a further contamination. 
if contact is made in service with sur- 
faces containing these metals, leathers 
used for belting and hydraulic pack- 
ings being particularly susceptible to 
such attack. 

An investigation by Joseph R. 
Kanagy, described in RP1109 in the 
June number of the Journal of Re- 
search, was undertaken to obtain some 
conclusive evidence on the deteriora- 
tive effects of copper and iron, thus 
making possible a more accurate in 
terpretation of data obtained during 
accelerated aging of leathers in the 
oxygen bomb. A more detailed knowl- 
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edge of tne effect of these metals on 
leather deterioration is of interest to 
the tanner, to the manufacturer of 
leather-making materials, and to the 
consumer who uses leathers in service 
where contact is made with metallic 
surfaces. 

In this investigation, chestnut- and 
quebracho-tanned leathers were im- 
pregnated with different amounts of 
various salts of copper and iron and 
exposed to an atmosphere of oxygen 
in a bomb at 100° C. and 100 Iib/in.? 
The amount of copper or iron in the 
leathers varied from 0.01 to 0.78 per- 
cent. The extent of the deterioration 
in the presence of these metals was 
determined from the percentage of the 
total nitrogen extractable from the ex- 
posed samples, which increases with 
continued deterioration. All leathers 
containing copper showed deteriora- 
tion, which increased with an increase 
in copper content. The rate of in- 
crease was most rapid for amounts 
less than 0.2 percent. In the case of 
iron no appreciable increase in the 
rate of deterioration was observed in 
leathers having pH values above 3.5, 
where acidity is low. With pH values 
less than this, deterioration was a 
function of pH rather than of iron con- 
tent. 


PHYSICAL CONSTANTS OF 
RUBBER 


A critical survey of the published 
values for 16 of the principal physical 
constants of rubber was presented by 
Lawrence A. Wood of the Bureau's 
rubber section at the World Confer- 
ence on Rubber Technology, which met 
in London, May 23-25. The properties 
considered were selected for their 
scientific interest rather than for their 
technical importance, as_ follows: 
Thermal constants—thermal conduc- 
tivity, specific heat, heat of fusion of 
crystalline rubber, and heat of combus- 
tion; mechanical constants—compress- 
ibility. Poisson’s ratio, and the velocity 
of sound; optical constants—refractive 
index, dispersion, and stress-optical co- 
efficient; electrical quantities—dielec- 
tric constant, power factor, and con- 
ductivity ; other constants-—dimensions 
of the unit cell, the density, and the ex- 
pansivity. 

All published values of these 16 basic 
physical constants were considered. 
The value for each constant which 
seems to be the most reliable was in- 
dicated, having been corrected (when 
necessary) to the standard conditions 
of normal atmospheric pressure and 
temperature of 25° C. Consideration 








was given to rubber in four different 
forms: The purified hydrocarbon, com- 
mercial crude rubber, soft vulcanized 
rubber containing 2 percent of com- 
bined sulfur, and ebenite containing 
32 percent of combined sulfur. 

The survey indicates that there are 
significant gaps in the present knowl- 
edge of the fundamental properties of 
rubber. In some cases data are com- 
pletely lacking, while in many others 
the best values available are not of 
the accuracy required for present-day 
scientific and industrial work. Even 
in cases where the constants have 
been measured with evident care, many 
of the values represent the result of 
a single investigation and hence should 
be subjected to independent confirma- 
tion. The summary of selected values 
of the different constants may, there- 
fore, serve as a basis for the planning 
of future investigations. 
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